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(54) FIXING METHOD OF SPRAY PARAMETER ON MATERIAL SPRAY UNIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To cope with the precise 
distribution of coating material thickness by fixing a spray 
parameter to be set from a desired spray pattern to be attained 
by utilizing an artificial neural net work learning by using 
practically measured data. 

SOLUTION: A coating film is formed by the movement of a 
spray device in the horizontal or vertical direction and the 
distribution of the coating film thickness is measured. The 
profile curve of the distribution of the coating film thickness is 
shown is the form of 200 individually measured values and a 
variable to be inputted to the artificial neural net work is 
expressed by using the measured value. As the input parameter 
to the artificial neural net work, amplitude is used together with 
the Fourier analysis of the profile of the coating material 
thickness distribution, and the spray parameter is fixed from the 
desired spray pattern to be attained as the output parameter 
such as the quantity of a coating material, the directing-air 
quantity and high voltage. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the approach of determining a spraying parameter suitable as an input value about the coating 
spraying unit which performs static electricity grant about a liquefied toner. 1) In order to determine a 
spraying parameter, at least one artificial neural network is used. This neural network's output is used as 
each spraying parameter. 2) In the beginning which a value with the actually measured suitable value is used 
about one neural network or two or more neural networks as an input value, and can be set like a study fault 
In addition to spreading thickness distribution in the format of the value according to individual, said 
measured value is set in 3 application processes including the actual spraying parameter put together. It is 
the approach of it being used about the neural network or two or more neural networks whose input values 
are one, and determining the spraying parameter characterized by said input value being, as a result of [ of 
coating thickness distribution of an object ] an analysis result, i.e., as a result of [ which are specified / 
spreading ] . 

[Claim 2] The actual measured value set and inputted like a study fault is the approach of determining the 
spraying parameter according to claim 1 characterized by what is partially determined by the mathematical 
model of a coating spraying unit at least. 

[Claim 3] the spraying parameters and the laws that it opts the output value for the use about each spraying 
parameter determined --****-- relation — the approach of determining the spraying parameter according to 
claim 1 or 2 characterized by being carried out by the neural network who has. 

[Claim 4] How to determine the spraying parameter according to claim 1 or 2 characterized by using at least 
one neural network who has two or more outputs which correspond to one of the spraying parameters 
determined, respectively. 

[Claim 5] How to determine the spraying parameter of claim 1 characterized by making use of the 
multilayer perceptron learned using a back-propagation method as at least one neural network thru/or claim 
4 given in any 1 term. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the decision approach of a spraying parameter suitable as 
an input value about the coating spraying unit accompanied by the static electricity grant to a liquefied 
coating. 
[0002] 

[Description of the Prior Art] When a specific spreading result is specified about the spreading unit based on 
static electricity, if it puts in another way, in a target case, a physical spraying parameter like the amount of 
a coating, the rate of the air which carries out alignment, the rate of the air to control, or the high voltage 
combined must be determined by giving distribution of target coating thickness. This is actually performed 
based on the contents of experience essentially experienced at the user side of a spreading unit. Though it 
can determine by giving the average spreading throughput to the field where metaphor average spreading 
thickness distribution (average paint thickness distribution) is taken into consideration, this is not the 
approach of determining the spraying parameter corresponding to distribution of exact coating thickness. 
[0003] 

[Problem(s) to be Solved by the Invention] When a specific spreading result was specified, are put in 
another way and distribution of spreading thickness is given, it is the purpose of this invention to clarify the 
input value needed about a coating spraying unit based on these grants and the approach of determining a 
physical spraying parameter if it puts in another way. 

[0004] This purpose is attained by the method of determining a spraying parameter of operating according to 

the description specified to claim 1. Convenient amelioration is prescribed by other claims. 

[0005] 

[Means for Solving the Problem] In this approach, the spraying parameter set up is determined from the 
spraying pattern of the request which should be attained using the artificial neural network (neural networks) 
learned using actual measurement data. 

[0006] The farther description about this invention is made using an example and the drawn drawing below. 
[0007] 

[Embodiment of the Invention] Drawing 1 shows the schematic diagram of the coating atomiser 2 which 
supplies ****** (cloud) about the jet (jet) 3 of coating spraying or coating spraying to which charge grant is 
carried out with an electrode 1. A coating is deposited on an object 4. 

[0008] A spreading layer is formed on an object 4 of horizontal or vertical movement of an atomiser 2. And 
distribution of spreading thickness is measured. Drawing 2 shows the result of this spreading layer analysis 
by the two-dimensional format, the spreading bed depth by mum is specified in an ordinate, and the 
measuring point is pinpointed in the abscissa. The cross-section curve of this spreading thickness 
distribution is usually shown in the form of the measured value according to individual of about 200 
(discrete measured value). 

[0009] Numerically, the variables of the request which should be determined using such measured value are 
about ten spraying parameters, for example, are coverage, the air content (directing-air quantity) in unit time 
amount to orient, the control air content in unit time amount, the high voltage, the passing speed of a 
spreading instrument (atomiser), the rotational speed (in the case of the sprayer bell (atomizer bell) which 
usual [ in an atomiser ] rotates) of a sprayer, the include angle of the rotation in an array, etc. 
[0010] The processing sequence of a fundamental approach is shown in drawing 3 . Study of the artificial 
neural network who has the relation defined about each of the spraying parameter determined to the 
spraying parameter with which it opts for the output and who has one output, respectively is required. 
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However, deformation which has one of the spraying parameters which a network should determine, and 
two or more outputs which correspond, respectively is also possible. 

[001 1] The variable inputted into an artificial neural network is expressed by the characteristic value 
(features) determined from the measured value which an outline 200 can use. The extract of this 
characteristic value is useful to the both sides of installation of knowledge which is usually in the case of 
using an artificial neural network, and is the average spreading thickness distribution described conversion 
of data and at the beginning and which was already shown. 

[0012] As a variable into which a property is inputted, there is no special regulation about what is given to 
each artificial neural network. It was proved as a thing with the following practical characteristic value. 
[0013] - In each case where the 2nd amplitude to the 14th higher harmonic (14th harmonic) is determined, 
as shown in drawing 3 , the Fourier analysis of the cross section (refer to drawing 2 ) of coating thickness 
distribution is used, and the above-mentioned amplitude is used as an input parameter to an artificial neural 
network. ; 

- The average of coating thickness distribution; 

- Parameter corresponding to the property of the coating used (viscosity, productivity); 

- Don't include the parameter which specifies the class of coating, however a specific property (the property 
itself sets like a study fault, and it is included in an artificial neural network's "knowledge (knowledge)"). A 
best policy uses the separated input whose each has a value 0 or a value 1 about each coating. Since it sets 
like a study fault and the class of coating may be misunderstood with a physical property, a best policy does 
not specify a coating in the form of the single value between 1 and n (number of = coating). 

[0014] For example, the cross section of the coating distribution generated with a suitable model may be just 
******(ed) in other possibility like repetitive decision (iterativedetermination) the same with making it 
possible like [ in the case of being based on an artificial neural network ]. As shown in drawing 5 , the 
model parameter equivalent to an actual spraying parameter is got to know after the decision of this 
sectional view, and it is provided as an input parameter to the artificial neural network about an actual 
spraying parameter. The advantage of this procedure is physically to be able to change the actual coating 
thickness distribution excepted with the most similar model that forms practical deformation (variant) 
physically. For example, it is being able to determine the second [ an average of ] deflection (mean quadratic 
deviation) of the value according to individual of coating thickness distribution. 
[0015] Although an artificial neural network's suitable mold is the multilayer perceptron (multilayer 
perceptron) with which study was made using the back-propagation method (backpropagation method), the 
network of other molds which have an actual input and an actual output variable is also considered. It 
corresponds to the number of input parameters with which the number of the input neurone of each network 
is used (about 15), and, on the other hand, the number of output neurone is equivalent to the number of the 
spraying parameters which are alike and are determined more beyond this network, 1 [ i.e., ], or it. It hides 
and the number of layers (hidden layer) can be made with 1 or 2 corresponding to deformation of a study 
process being performed more successfully. 

[0016] A study process should be performed using the suitable number to actual measurement (generally > 
300), and all the measured value that can be used should always be used in this case. In addition to thickness 
distribution of the coating in the format of the value according to individual, each measured value must 
contain further the actual spraying parameter put together. The extract of the property from the sample 
according to individual performed in case this approach is applied must be correctly performed by the same 
approach as the case of generation of record of study data. 

[Translation done.] 
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DRAWINGS 



[Drawing 4] 
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[Drawing 5] 
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[Drawing 2] 
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[Drawing 3] 
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